In the farm animal species, the control of fertility and of sexual and aggressive behaviour are important factors of productivity. Traditionally, they have been reduced by surgical approaches. But, castration becomes unacceptable generating stress and decreasing animal efficiency and carcass quality. Therefore, alternative castration method such as immunocastration has been considered. This alternative method involves active immunisation against a hormone or factor, which is implicated in the cascade of events of the hypothalamic-pituitary-gonadal axis. Finally, a last procedure which consists in the application of recombinant DNA technologies to produce viral vector for hormone and other factors is under studies.
Introduction
The relation between reproductive function and production characteristics is strong. Secretion of anabolic steroids from the gonads improves the production characteristics of farm or domestic animals such as growth efficiency, growth rate and carcass quality (Renaville et al., 1996) . Experiments comparing entire or castrated animals supplemented with anabolic gonadal steroids have confirmed these effects (Schanbacher 1984; Renaville et al., 1988; Sheridan et al., 1990) . However, in feedlot industry, there are difficulties like sexual and aggressive behaviours associated with rearing gonad-intact animals (D'Occhio, 1993) . Traditionally, they have been overcome or reduced by surgical/invasive forms of castration, by laborious management practices or, in the case of female, by administration of progestogens. Unfortunately, conventional castration is nonreversible, stressful, and generally decreases animal efficiency and carcass leanness.
It is also being increasingly scrutinised from ethical and environmental points of view. For example, because intact males have better feed efficiency, avoiding castration would significantly reduce the amount of biological pollutants, excreted by animals into 169
Pirard M. et al the environment (Bonneau et al., 1995; Thompson, 2000) . In the long term, such considerations may have important influences on animal production policy. Therefore, there is a need for a practical alternative approaches to traditional castration.
Principle of Immunocastration
Different immunological approaches have been studied for the control of reproduction. In active immunisation, vaccines are composed of peptides that mimicked the epitopes of a target protein. After injection, antibodies against these peptides are produced. The rationale for endocrine-directed vaccines is that binding of a hormone to a specific antibodies will diminish or neutralise the biological activity of the endogenous hormones (Hadley, 1992) . There are many factors other than animal variation which determine the success of an active immunisation approach, including species, age, structure of the peptideihormone, type of adjuvant used, immunisation frequency and their relative timing. Reproduction function is under control of the hypothalamus, hypophysis and gonads ( Figure 1 ). The hypophysis secreted the luteinising hormone releasing hormone (LHRH) which stimulates the pituitary gland to secrete the luteinising hormone (LH) and the follicle stimulating hormone (FSH). The LH and FSH induce a steroid production by the gonads of progesterone, testosterone, androstenedione and 17beta-oestradiol. lmmunisation against LHRH, LH, FSH and human chorionic gonadotrophin playing an important role in the reproduction, these hormones have been studied as targets for immunocastration. Immunisation against other targets as gonadal steroids and sperm and ova surface antigens will be also described.
Targets for Contraceptive Vaccines

IMMUNISATION AGAINST LHRH
LHRH is the first intracellular messager of the control of fertility. Because comparisons of LHRH amino acids sequences have showed that these proteins are highly conserved in all mammalian and between male and female (Flanagan et al., 1997) , we may expect that one vaccine kit for one species could be quickly adapted for an another one. Largely studied (Table 1) , immunological neutralisation of LHRH would expect to block pituitary secretion of LH and FSH and lead to gonadal quiescience. Experiments of immunisation results in a markedly reduction of steroidogenic and gametogenic functions of the ovaries and the testis. After long-term treatment with LHRH immunization, a decrease of the secretion of FSH and LH is observed in cattle. Bulls animals immunised against this hormone have their testicular function suppressed, plasma testosterone concentrations being similar to those of surgical castrates (Tshewang et al., 1997; D'Occhio, 1993) . The individual immune response was sometimes variable and the vaccines effects reversible (Cook et al., 2000) . In lambs, immunoneutralisation reduced testis weight and the concentration of testosterone in
